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m m m 

[0001] m%m^nmvtz.%^m^\m-r^ 0 mmyt^m^ 

[0002] mm^mfiyt^^^^m^x^m^tm^mythL-Ki'iwytit, ^ta^m 

u <wnxm2, #fp^c^3, s&nxm, ^nxms. %tnjcm6, wwxm7, m 

m-t>mm£tbx\^(tctz.^ &f?xmo. ft&xmu mwxm 
[0003] ^fc, mytt&mm*mfy&t>&tt#:7bmm£tix\, ^ iornxwn 50m) „ * 

[0005] mptti. mnxmis, mm%mAx\^nm%^mwit^nuit^mm(D%^ 
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[0006] •^s^aita»^Jffi-r5^}^v^-c, aitTWj^&srJRfl&A/fc!*^ 
«\ iEmfjfa<Dmmm*m<, m^A^ytm<Dm^^i&<-r^t^mx^ 0 
mmA~fz> 0 ^(Dt^z/4^<Di±mm^n^A^nxmximm-r^m^ 

[0009] #fFi£itm, #fF3c£U8, #fp;«i9te, \^trih*mmKMMm&(DELm 

myt^-mm^^^x^ ^.tih^^-r^x^^^-r^t^x^x^zx^ti 

&^m%^mtvx±mvk&&wi'K&<vxibz> 0 ^(D^^-^m^Rmmyt^— 
mytm-R^myt^cDm^Mxnmmm^m^m^c^t^m^ 

myt^xnAmnmK^xmytwm^mt^^mmm^MmmKmmvxi^ 
m^^tnmmxh^tc 0 TNm^mnwytmtvxmm-r^K u^a^x^ 
Mi^xhiEm^tmm^wtm9o o oMyt^tvxmm^Aftfi Kx^xmytn & 
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[ooio] *vy7J^mzmm^mMftmm<m%?mw<Dh<D&*¥X'&v, * 
coon] ^.(DXo\mM(D±t&^m^-n. i^m^mmxh^rco^ m^(D^^m> 

SfrWfXm : #M ¥6-235900-^-^ 
;£ifc2 : #i¥2-l 58289-*§-<£38 
%f¥fXm : Wm ¥1 0-32 1 025-S§-<&38 
^^4: ^H#^6307604#B^|ffl# 

ftffXm : ^S#fFm0^^^422O28-^0^^# 
IfrVfXffil : M#fFmJH^P ? S^5783O2-§-0J^# 
#rF^8:7|€|a#l^ffiJ®^Mm2002/34009-^^|ffl» 
#fF«9 : S^M^02/ / 25687^^W-/h 
#fF^10:^H#fpaiffi^Mm2OOl/521643-^PJ*ffl* 

^rF^cifciir^H^fFffiJIi^ll^ooi/sieoee-^pj^* 

#fFXmi2 : *i3#f^ffliifi^Mm2002/'036735-^PJ^* 

#^^13 2002-90535^^ 

#fF3difcl4 : 2002-258048-^-^ 

#rF^cmi5:#fF^2561483-^?g^* 

#rF^Cmi6 : ^S#fFB4984872-^-0J*ffl* 

#fF3Ci8U7 : ^S^fF™^Mm2003/ / 63236^|ffl# 

#W : ^:mi8:|S^^^03/ / 27731^>'^lx5/b 

#fF^19 : ffl^5B^03/ / 27756^°>'y'lx5/b 

#fF;£i&20:#|M ¥10-32 1025-*§-<&$g 

[0012] %m^h<Dxm%*n%it, ^nytikxzzytmm^xfo^x, &m 
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[0013] *fc*»ww: % m&ft^mttm^fcMft'<y?74hi/xTJ*&m!i-rz>z.k. <* 
coon] *»M#fettS&iaaM«^^<««*w«rmfe^*, TfEtt^^&jL 

[0015] 1. Att#£Mtt#lliLTmJft1-3> 3U^yy^*SJJlJ:0^$*tTV^iH3te 
3^(A)^ 

(B) Lfcft^fif ^T?&oT, 

[0016] 2. <(M^(A) A»^«^^#<*5^oTl«^5ffilt3t©imffil3trit 

[0017] 3. ffi#*^CA)j&s % AWAA^^#<*«t-^oTJ<}*i-saW3t©i«»ffl3W 

[0018] 4. fift* ^ (A) tt, Alt^W^iS^SrllKW^SIt-rSfeO-CfeSr ^Sr# 

[0019] 5. fiSft*^ (A) <Dm&&2 ix mSX±X*3bZ>Zh&W&t-$-Zlimi -4©V ^tUft* 

[0020] 6. {l^^^(A)^Stt^*I^200nm^±Tfe5ri^#mi:^-5)±IEl-5^ 

[0021] 7. EB»«3teKa*S!ffl3fry-(B)a^ ^yy^ffift^JfeS-fcSr^fcl-S-fclBl 
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-6 (O V ^flfr\Z&M,<D%&M=f- 0 
[0022] 8. K^ftSttMSft^- (B) ®^ll£^«2«£*_L2jf ^_htf>#JS* 

[oo23] 9. ^mmmmmmmmmm^^t^mt-r^±mmm(D^m^- 0 
[0024] io. mmm%:5Lfttmmyt*(B)-t)\ mmm^-r^2msx±2mu±(D^mmm 

[0025] ii. ^mmmmmmmmtn^'f-^2m^±2m^±(Dmmmm^mwvtc 

[0026] i2. jiiEi-ii^v>rti,^ism^^^^tt^^-?-(A)^, w.mm 
3tEL&mm%^ (b) £©ro ^i/2iss^ (o *mA,x~mm t-o ^ztzwmt-i- 

[0027] 13. l/2&fi^ (C) ^ftft^\£&^Xmi/2fc&&k\*Xmi&1-&&m 

m&Mfox&z^k%w&ttt±m2mm<Dyt¥m^ 0 
[0028] i4. i/2&s*6(c)ds, mftm$tm$m*:ktj:zjjfa*x^ xmzmmftjjfa 

ytm^mm(420—650rmi) fr38tfZ>fr$i&X'<DjEm&temg.: (nx-ny) Xd 

[0029] 15. l/2&g*K(C) f^^«MMil, ^^{b^-T^M^ 
^b^fg^b^^^fcS^i^#m^t-S±f512-140V^T^^C|S«^^^ 

[0030] 16. l/2«EStR(C)*S, BrtJS^f^Sft^^JfcS^jRlSrXtt, XttfcMft^lRj 
«rY«U ^l'.kOff&frlRl&ZWlfcU ^tl/^nOtt^(R]©©iff^?mx, ny, nz, <b 

Nz= (nx-nz)/ (nx-ny) Xm&tlZ>Nz&$C&^ -2. 5<Nz^ 1"C*>5^^S:#» 

k-tz>±mi5nzm<Dyt¥m*o 

[0031] 17. S^B#Klt^B3te^(B)©M)M;: % i»fi^Sil)t^(B)©M 
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[0032] is. mftmnmmMtiiztmmm&m^xmmLitzk&Qmtir^ti. 
i — i 7<d\ ^ihrnzwrnoyt^m^o 

[0033] 19. ±|Sl-18<^V^T^^c|B^©3t^^^ N ^^<i:t^Sr@BgbT^r 

[0034] 20. ^^f^^^±60^J^rt^*5ti-5-^*^:#S^-r^^^#m^i-S 

[0035] 21. -^^^^^coJi^gBM^^/c^^n^yXA^-hTW^foS^i: 

[0036] 22. ±|E19-21(DV^tb^^^|E^C>m^^5/^^h-->^xA^ > ^^<^^^b 

[0037] 23. ±iE22iEm^^^*^^e^. m^mm^^^wm^m 

[0038] ±is^p^o3t^^f*. A^^myt^m^xmm-r^ =*u^vy?m£k^ 
£mj&£tix\,^mytm^(A) m^-r^mmuit^-^mm^^m 
fcmzR^zmmuytRMmmttt* (b) t^um^t^(Dx^ 0 ^^mm 

(A) ^SfjISMM^KMMiS^:^ (B) b*\/2m^M (O Srffi KiSEAy-CBB 
[0039] *^BJCO^^(X), (Y)tt, «3t*^(A)©#H3fcS«tS^JfflUTV^ 0 « 
iMHH3tftU A^S^^^^li^UT^illM^^'IS^Ii^^^^b-lir-r, lift 

[0040] ±!5ii)t^^(A) ft. V^tltfe^r6]^Att^:mi-^mit3fe«, 

i-So MfBfe^r^^A^^^i-^aiW^^M^^^^v^^^R^^tDfij^ 
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d>b60° W±MttTAItbfeAtt5tf::*N-5IUI+3t«:. IWO. 2UTXW), 
^A#t^STi«^Mft^tt}&r-r5 0 fe^fp]^^60 o £JL_b{iittTAttLfcA 

[0041] iuie^^t- (a) tvxi-z, Atoftm&jz%<tez\zft^xmttzmtoyt<DW: 

(Al) «38fflUfctttW3fc (e) tt, Attft (i) <DAM^<^V^£oT^/&#^m 

[0042] ffittft (el) : fiftt^ (Al) tejsHrZzM&fa <£>Alf ft (il) 

[0043] fflttft (e2) s (e4) (Al) \Z.fm AftbfcAttft (i2) , (i4) lC*H-<5ffl 

It3t-C&«9. ttRffitt"?**. tHttft(e2)«:, z«fcy*llSr&tpffi±fcflPfiEU ^ 

m^Mvx^i-^^m-t^nmmytx^o m^(e4)^ zmtxM&isttm 
±iz.mEu ^nm\m\^xw&ttm*mttffiv\m]txibz> 0 

[0044] mttft(e3) s (e5) :«3t*^-(Al) ^#^^^"e^«)AttbfcAtt^(i3) , (i5 

StE(C^Utit^t5$jl^tt5iSilM4 m^(e5)«, z«j<t 
x*&«r£frffiJbfc:#flEU S«ffit^UTii[^i-S*liS:^H-*lfiDSSl«3teT*>So 
J:5^iiG»<B3te-C*)Stm*3fe(e3), (e5)tt, ztt^»L*fttttJ:E 

[0045] fi&ia{B3fe*^(A)^LTtt, Alt^^^#<^S^oTli^:-rSWI*3t 

©«3t*ll&*«f>©«tffl**-e#5. H12(A)«, ^^(xtt-ytt^anJ-CfeSM* 
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(A2) zmmLtcmmyt (e) amk g) (oxmn m^wzxoxmytj&ft 

[0046] fcHJfcbt(e41) :«)t*^-(A2) KMttzmX fa <DAttftti41) KM 

[0047] mtttfc (e42) > (e44) : <fil;ft^ (A2) to® «> At* Lfc AtOfc (i42) . (i44) 

-rzmmytxw. mwmytx~hz 0 t±jttft(e42m, zmt y m^t^m±^^ 
. mmmKMvx¥ft?m&ttzmpi®ytxfoz 0 mmme44)n. zmt^m* 
^tfE±(vi^u %mmztt^x^?m&^-rzmpiMytxhz> 0 

[0048] mmyt (e43) , (e45) -M%m^ (A2) K^ft^ST^fcA^LfcAitft (i43) 

, {i±5)\z.i$ttm$tiytxih<o, mmmytx&z> 0 m^yt(e43)n, zmtym&^ts 

o ^<n£?iz.mm®ytxfoz>mmyt(e43) , ( e 45m, ^{peti*^ zuc^uiif 
[0049] ffjiEfiiftifi^ (a) ^u^v^m^m m «tt) jF^i-?>o is^jti^ositfflr* 

«^^xy^^ H H B ii(ai)T'^AM^^Att^^^M^t)^<mit^«n^ 
th%mmi,tii><Dx&z> 0 *m^«#^^*^^tc3i^^sg^-r 

[0050] iE^tet^Qpn. J. Appl. Phys. , 22, 1080 (1983) ) fc«fc?K MB$f& 

^f^u^v^m^m^wc+fim^xm<mfa^±m^-U2) la*. 
m 0 ua>u mmxma^Am^±%tj:AHyt7!)mmmmt^ti^tit.um^ 
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[oo5i] ±.mwM&#i-%Wtytm^-(A) h:, tctx.it, m^^'L^m^-r^u^TVy 
) , g (m^Mmm) . b at&mMmm) <v=mzmmi.tcm-&x&z> 0 *fc=^ 

[oo52] ±mm.mm^z>m&nm>xn?&\ mm^mgkm%-mx<Dz?})~-x?—fi 
mm%&*£tz>te-rx$>z> 0 ^ ^^vyrm^m<Dmm^tm^^\x\i o y^ 

[0053] ±M^k*mmz.mm^#)Z>K\^ +^^m^K^mm^mxm, 

M^b<{i200nm^_b, J^M^LOiSOOnm^i:, £^M;£L<te400nm^i:& 
rt^i^SfcjfcSo A&ft\zjfctxm&5ittfeMteMl&&mfciy7h'rz>Z.k 

^Mm^mi^vxm<^ti!)m^^^,c\^zm^^h(Dxn^\ 
[0054] ^m^m^m^m-r^M^mmm^^n, ^^wm^m^ 

C\b&X£Z) 0 m^RM^'b&&$H00—600nrn<DmmXhtltt^^Viy?m& 
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[0055] fiisft^ (A) Sr»«©tJi»IR^#«3ftS^K3te«*Wi5*i£»«3^7 i y!/ 

[0056] mytm^(A)i~i, jEm^mm^^^A^m^immmmhtb, m^x 
[0057] ^saMH^atM^ (b) «i«r5ifiD»«3t©rt— 

flgft^ (B) &3£iflUfcffi*fete (e) te % A*f3t (0 ©A*tftft I^C^Ir]^ 
H:«IM)t^ffiM-f-5ri^-r«!£^0tr*)So 08(B) m*f5fe(e)^z|A^lp]d^ 
«fc#^tf>Sfc£:ig-0fc5„ El8T*fiAtt)fe(i)«^bTV^V\ Sfctti*bfe(e) 

[0058] ^Ko^^oott, mn^-rii?), iH3fe*^(A), mMm%^mm% 

) bVXm%M=f- (Al) SrfflV\fc#^?fc5 0 
[0059] ffi£bfc(e21) :z*JiJj:«Ei-5 0 ^^(AD^M^ilbfcR^Cel)^^ 

[0060] Wtt3fe(e22) :ztt£yttar£ir®±fc:#fc-r5 0 IMftiH 1 (Al) SrSiSU^ifllRiH 
3fe(e2)^W^ E^iB^S^M^^fBjoS^ttttt^mS^-efct), J&^it 

[0061] m*f3t(e23) :zW^ytt^tpffi±^#^-rs 0 m^tm^ (ad ^mmvtcMmm 
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[0062] ffittft(e24) : zttfacttSr&tf ® _h^#^-TS 0 <Mm^(Al)£3tiibf-fftR<i 
3fe(e4)cD$lii^ lH^^SltM{l^;^(B)0^i§f4t«[i:^f M#-efei9, 

[0063] fflttft (e25) : z$ft^xtt^tP®±^#^-T6 0 ifi^^- (Al) ^jgiibfclSiiUS 

[0064] <S3t^(A)tLT{S3t^^(Al)^fflV^fflr^Sr^U^^ ffi3tSf 

^ (A) tbTiBftilf ^ (A2) V\fci&^U:fii % ^Txtt^yfft^<^B8^^igS 

[0065] ±IBOii«9^^^(X) ^M^ft^Aiftbfcftte, «3te*^CA)-eR«3teWfc 

El l (B) «-t-i:xtt^-ettM3t^^ (Al) fcittjlSMH^Amffi*^ (B) (DUB 
teM*^ (Al) fciMMBftfiatSUHft^ (B) ©i£«HH3tSia«i36Sjg:^©ga^^ 

©^^(xm^i^xy^WB^fflv^^^ 

[0066] (X) fi, Sail«3fcS:ffl*3t^bT#feti^<0^tt**^il©3W{B!lKi 

^v^cfe,^ B ^^g^A^b^v^^o^||f^T^MfiO^WbTyi?--r^ 
/w^ttSo ^^(R]W3fe^tbtt3tf*iEffi^rR]^b^ttlP^M<, HIClftM;ffc3te£*i 
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[0067] ^mmcoyt^m* go w\ mftm&i*&i£&&<Dfr<oft&KKvxjEmfr£t? 
«r £v ^-e, ^bpj (Dyt^m^- (x) tdffl v ^£as-c#5 0 

[0068] — *38W©3t^*^(Y)tt, EH2^-ra«9, {|Bfc§(f^(Ah l/2j£«K 
Ch itCjmffi3tK^ffi^;^(B)Ojlfi-C^S$tLTV^ 0 ft^Sf^HY) Mil, ^cojifi 

illft*^ (A) £LT<S3fc5?f ^- (Al) *m V ^(:ol ^Tl&l^-rSo 
[0069] fc*5, 015^ «S«fcJ;?)«3tiSaSfl:i- *«lftH^i- 0 F:iltB«k S:ilffitt 
, "T?fc5 0 15-1, 15-2«, l/^S^^rfflVN/ciEillii^^Rli^^O^m^ 
■tt>(DX$bZ> 0 15-3. 15-4ttl/4jftft«^V^R«^6lft|Sl«3te^©^* 

^-rtco-efc^ 0 i5-5 N i5-6m/2m&&&m^fr^faizfrfe\3ifc%fa<D 

[0070] {S^^CADd^ffllt^ttigi^-f-iiij-CfeSo iHit^CADSrSiauytai 

RiIftteIIlijB;frfWi£i|£^ 
tt^ftrtSgOgmflte-t-S (015-5, 6#JR0 o 

[0071] mtt)fe(eii) :z$4_hfc#^-r§ 0 mftm*(Ai)*mwj&mvfcmks%(*i)\z.tt 

[0072] itiHft (el2) : ffifjft (e2) ^l/2&«t (O <E»te*|^&gtf\ *ft^^^90^@ 
%X&>Z> 0 

[0073] UUt3t(el3) :Wlt3fe(e3)dSl/2ait««(C)©teft||«»t, *Wl&tfS90gII| 
%XhZ> 0 

[0074] ffitOfc (el4) : Mktft (e4) /&U/2}£ftl£ (C) «MS{t> $ft£l^90S[H] 
feUi/^„ tiil+3te(el4) tt, ztttxttSr^tpffi^LTW/ittSrW-fSfllRiB 
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[0075] ffi*bfc(el5) :ttil+3t(e5)^l/2«««(C)<Dffiffi^S:$tt, $ft^S^90^|l] 

[0076] mio^-r, mytm*(A.)ti/2$L-g:m(c)&mffii,tcm%tytn. m2iz.m~ru 
j^mi^ (b) tmm-r^t\zix>. %^m^- oo t-*3v vr , mytm^- (a) ^lt 

^ (Y) Sr3»l*i - ^^RIt$n4o ^(Djj\iLm/2$L&WL (C) ©*£#*teiij8ftfil 

^KttMii^ (b) <Dmftmmhb<nmm^wm-z%z> 0 ^x.o mat^*^ ( 
[0077] jMfcftMte, mMmytR&tmmyt* cb) ^(D^iiw^i/2^ft^ co 

fc©tt©A«S:(e)ti-<5^ 0=0° Ol^t4,^|l3ti-S*littiiD»«3tR*tS«3t 

^(B)^s^fA^fc^o 9=45° <Dmn.mftttto&mmsift&&mM?!t 
*(B)<Dmmmz.tj:% 0 o o <e<9o° (Dt^n^m^t-r^nmrnmytR^mm 
(b) (DfcMmtmmmytfcmmmyt* (b) <0^*©M©a*«r£5. 
[0078] —m&te;—w<y=i'm<Dm&^x7'\/^j&mirzm&ia^ w&mytBLto 
muyt* (b) <Dmytmi®mzm£k^^u^<DtE^fatzMvx45 o gag-rs 

^K*S*>5o •ett^jgiL^Ott, 0 =22. 5° Xhtll^ ^^^W(D_tT^-fp] 

[0079] mytm<D-kiz-7vxj*i/-h&nm-tz>z.tiz£'Q^ ±^<o^je^^ 
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[0080] *mw&m^z>z.kx\ ^^(D%^m^m%hnti:t^tz.m^m-B\zm^t 
[oo8i] ^tc^mm<D^m^-n, ^(Du^x^—v^v^^—vtm^K), Q%^m 

K^mnt^\ M^i5m.mtejEm^<DMyt&7»x^y-bMx?fi,\ 
bx^mm^cm.n^wi^mm^-^^m^^m^xmmi'UR^M 
xm^^^ttm^.^\ 
[0082] *fc, ^yx^>~b(D&m^^ci£*m<Ds<v?^bmmxt^ mHytt°~?<Djr 

mmxfa^\i°—wm&fem^z>zbizmMxhz> 0 rtn^Lt, ^mm^xz 
[oo83] r^3t^^^ffiv>fc^^y^-rh^^^ma^^<^^m^^ 

[0084] r^ip^br^^fe^^^^ffiV^^^^y^-fh^^fi, fSSfcteJfc^ 

.mmm^^mmmt^^mm^jm^^t^x^ 0 
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[0085] *%i<Dl3tgf(A) tt, fitftEcDji 1 ^ ^m^mm^OOnmU^^U^Viy 

[0086] mytm^f- (ad , -d^mT- (A2) (D£otm&mmyt<Dmmmyt<Dmj?fa<Dm > 

[0087] i^^j^m^m^mmm 

5i9f^ mmzMWi<D^u^)y^m^m^m^xmm-r^ 0 
[0088] ^v-^xy^^^ii^^, M^^fflv^^c #^ps^«^v\ m?iit, m 

[0089] ^u^j^m^m^Mm-i, ^<Dm^mKmctc^mxn^tmx^ 0 
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m^m^m^m^m^mu m^v^-^^y-r-m^tc^mx^^ 

ttmtet^fri-fbtiz* &tcmfavtmmm£titc&mxmKm^*>v-j* 
m<D^*^-m&xmm&mj£L>x-b £v \ 
[oo9o] m&#v-*-(Dmmte, ii«i^y^-©^na5ii^^tV3-fs, a 

biz£Y)ft^ttfxzz> 0 mm^mmti.xnm^i'imt^u^^ hvtw^ui/ 

[0091] *«f 0 ^y-^-^q^g4^> &i^<\t.^m*^ir%ym<Dnm&mm* 
mm^m^mmu^m^z^(Dmmum^mnv^^MKmm^mmL-xm 
ik£ttjj%ktet*%mm-fz>^bfrx$% 0 ^m^mz, mm^mvt^^^xh 
^.^x^mmm^m^m^m^m^^xhm^^-^mm^^ 

[0092] tetem£k#v-^—m<Dmmfcm^x^ mmitm* b m^m^itcxMi^m^ 
m^m^vx^tcnmm-r^bfj:<m^^bMx^ 0 
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[0094] (ff^i^Wy^sasjgttag-fbi-Sau^^yy^jRfiji) 

[0095] m&WEj-Vf^ft&m (a) S3 itrfi-^tt^^/^W (b) 5r£tri£ft Jg-^S: 

2000-139953-^«)^S^ia^V^ttSo 
[0096] «F0B2OOO-139953#^$lltJ:|BttO^fe^SL-Ctt, TfB^ifcfcfcB, £btU£ 

[0097] fc£*.fc£, tufE^^m^xa^, SrIlE^f B jil^^^Sr'a-tf^^MUT 

tf^^^u-cv^^-c% 7o-i2ot:-c\ 2®>msui. mm-rz>T.u(2) , 

T\ iRHJias, HidSr^tp^irg^bbTv^^fll-C 20°CJ^_ho?&^T^ Ig 
(1) J;9tffiv^^j»IB^»fl;T*, lO#ra^X, ElRl»«fll*»&*^M»flMtr5X 

a (3) % #^-c% ti^#4Tt\ «?^«ftHBit«xe(4) miutf^^feisfcw 

^>tb6 (#02003-93963-^-) 0 
[0098] *fcBtf|B^«ia^X@%, MIE^ H s 0 ^#I^^^^tf^^^^MUTV^^ 
flg-C, 20^^±©tgTt, l-200mW/cm 2 (T)^^lt^ > 0. 2—30# 
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M2003-94307-^-) o 

[0099] ^tcmtzmft-mm&iLn*, wmm^m-^mmm^t^^tmrn^x^^^: 

mX\ 20°CJ£*Xtf>^T^ 20-200mW/cm 2 <D^^flgift^T\ 0. 2-5 

tmmi.x^^^mx\ xma) £<ohm<. ^6o°cu±(DwmumKfj:^xn 
, m%&m2X:/mj>±x\ ig(D x^m^m^mmmsmx, io#p^_l, 

Z>1M (3) KXQftttjjm&frifbtlZ (^M2003-94605#) 0 

[oioo] £bK\±Ttzj3&;m\m-fz>^btfx%z> 0 rm^mxii^mfDR^A^m, 

&<Dmttmx\ mKmm&^ttmmfbtiz>(wm2oo3-4346^ wm2oo 
3-4ioi-^) 0 mmm£hm&m\^ ^z.m^m^mm.uM(d)^m^xh 
<D&r.%t(Dmvrmx\ m^mm^-r^m^hifhn?> (#112003-4298^-) 0 * 
m&my^t&w (a) . m^x^^m (b) ss xxfytm&miim (c) 

J7m>hl?btl% (#S2003-4406-^-) o 
[0101] £fc, mjia^^a^xaSr, HUfB^f B m^^l^^^tf m^i^Mb-cv ^ 
^ffi-C. 70°CU±(DmmrK, 10~200mW/cm 2 cD^$§^tt5ii^\ 0. 1- 

5fj>w, m^-mmm-r^un) , ^x\ m^m^mm^^^tmrn^xi^ 
HfriExa(D^j:u ? xa(2)}«^:(Hi^t9MLfc^^ > m^mm^-r -sxmc 

3) ^5^^^W*bV * (#152004-71 1 58^-) c 
[0102] £fc, lulE^Mfi^Xm^, f^^lE^^ B ^^^^^tf^;^ < ^^UTV^S 
^^T% 70°C£*±<£>^T^ 10-200mWXcm 2 (Dm^mm^mX\ 0. 01 
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70°C:£Jt_LT\ 5$f>M«r«*.5l$|HK ^Si"Sxm(2)^U fufBX 

i >9tT^9^i^-e#6o toiExa (i) fcit;ig (2) te^E^MU^ 

^^^tt-r^Xa (3) Zftft^tmi-^^ > (#112004-168666-^) c 
[0103] &*5, ^- (A2) (D^ft^LTteu l!u!E#i§g2003-93963-^dfa*cCD;£}&^ 

£?3XV\ 

[0104] ^Tt3^ry^I B B B IMtSl^tt^V^tl (a) N m^tt^7-f^ 

#j (b) ^taw-rs^ - tihrn^w-^^^y^mmmmt-r^^^) 

o 

[0105] fi^'i^y^v^^Ca)^, m^w^s^>^<^io^u itU-gfttf^i 
b^&^-ebTyyn^g, ^^yn>f;kS^^lt*5 0 t.tcm&vk'umm%2^ 

^—/M^v 5 ^^ ^^/VTir^l/^^, i/y^/V^^S^—hM. tf 

§p^b-c^UTv>-ctiv\ ^^^lt«, ^yy^-i/y^, ^y^v^ 
u^mm^f khz, ^-^-n^m-r?>mmmiL(Dm'oMvmn. *y?^n 

LXte2-12, ^y^v-y^U^Oi^«9jSUm{4^0— 10. 0*U<ttl— 3t?feS 

o 

[0106] M&^y^ib&W(ii)(D*^tyiyt&%Cfe.O. 1— SOOdmmor'cnf'OSeSn 
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m-e&«9, 10— 30000dm 3 mor 1 cm" 1 @334nmt?fe«9, J^olOOO- 100000dm 3 m 
ol'W 1 ® 314ran-C*)Sr.idS»*LV \, MfB^/U®^^^-r5t><D»^^ 
®!RtBS:^i-5o ^/MKSfr&MfcKtx 0. l~50dmWrW l @365nm-C&*) % 50- 
10000dm 3 mol" 1 cm" 1 @334nm-efcl9 > 10000— 50000dm 3 mol" I cm" , @314nm 
&&V$f&i'V&S>o */Hft3telR8fcW\ 0. 1 — 10dm 3 mor 1 cm" 1 @365nm'Cfc«9, 100 
0— 4000dm 3 mor 1 cm~ 1 @334nmT?&>!9, 30000— 40000dm 3 mor 1 cm~ 1 @314n 
m-Cfc-S<^^«fc!9$f*bV\ ^/HftftlSlfcj&SO. ldmmor'cm'^SeSnm, 10dm 3 m 
or 1 cm" 1 @334nm, 1000dm 3 mo^ 1 cm' 1 @314nm<t«9/J^$V^ < !r+^/ c ^M'^3l^M 
3Sodvf KU£*l?#flsUfcV\ — SOOdrnVofcm^OSeSnm, 30000dm 3 mol 
" 1 cm" 1 @334nm, 100000dm 3 mor 1 cm" 1 @314nmJ:^9^:#V^i:M^^^^^cjt^T 

^M"«r«IJ&U #bttfc365nm, 334nm > 314nm©®#^jo>k8Q^LfdirC'2b 

£ 0 




[0109] (5£<*> , R -R tepfl— -e^M^o-CV^J;<, -F, -H, -CH , -C H ffcfi-OC 

1 12 3 2 5 

H R (i-Htfctt-CH X fit— JK^(2) : 

3 13 3 1 

-(CH CH O) -(CH ) -(O) £r^U X fi-CN*fcfi-F^i" 0 {fiU — JR 

22a 2 b c 2 

5£(2) tf^attO— 3©S&U bfiO— 12<£>g$C, cKtO£fc.fctl-Cfe!K ^o a =l-3 
Oi:#«b=0, c=0T?&9, a=0<£>£#teb=l— 12, c=0-l-efc£ o )X*m&tlZ> 

[0110] fi-^ffe^-f (b) fcUTri, fcirx.^ BASF*±$&LC756tfS3btf' 

[oni] ±mm^^y^M (b) cogB^*«, m-aH4^yy >"fk^«» (a) <tm^tt#^ 



WO 2005/040869 21 PCT/JP2004/012119 

xmmx*hz> 0 m-grv&y^ik&m ( a > tm^x^^m (b) com^^m^ 

[0112] ifefcM^Wcita, 5I3t, ftfi^#?#J(c)^if 0 5fefi^M^J(c)<i:b-C{i 

[0113] m-^tt^^p^nx^j (d) m^tt-B*^s^>^<^io^b, ^o^^nx 

i|X£lJ (d) (DMfcWtlsXfe^ tcbZ-tf. ^mitm±M(DRUVA-93, BASF*±§^ 
UVA935LH^felf f>;Tl6 0 fi^'l4^^5Sl|X^J (d) CDlB^-*«, M-g^y^ 

[0114] wmm&mu^ mbtiz^ux^yy?mgk7^^j*(Dffim%%)£tftttb^ m 

[0115] SulE^^ifi^^U-CfflV^^ir^-e^o ^M^H^-r^^^V^tuS^ 
irLTteu ^pd^A, ^nn^^y % ^cni^y, ^h^^nn^v, h!J^ 

i/^-^, /^^nn^^y— /W^GD^/— ^<^if^, M^>% drv-l/>-, 
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N-^A—2-fc°uyK^ fc'yvV, hV^^TV^, xh^tKn^^ v^/VtJvV 
^^LTte, #^JPg$;ft&V^ /.^Vi^c^vWrh^ v^n-< 

[0116] &*3, ff*^i^Wy^ft*^i«{b«=^xyy^ttJiJi*fWi"Sii^fc 

o 

[0117] (ffllMftS^Mi^ (B) ) 

tifm&mmmmmfts mmm^ir^2m^±(Dmm^m^^2m^±(Dmmm 
[oils] mznttfv^u>"f-7?u—h. tf})^u^u7?v—h, mt>~ ht^ffi 

^y/^^^i,JSR|±^(^T-h^(Cft^$^6/^#^^m^^tB^li^ 
"T?#Sc Ej»ffi^SttS»M3te^(B)<D^0i|^U"r«:, 3Mtt^(^DBEF x Pit 

[0119] EiftisafesftsiM^^ (b) (DmfcRmmMmmitemytm* (a) tumn^s* 

L<f4200nmJ^_tu <fc<9a3aXf*300nmJ^_h % $f>^M*b<tt400nm^±*>S o 
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[0120] tutmytm* (a) mmimyt^mmyt^- (b) mvifcftt m^mm^p^< t 

L< {i300nmW±(7)m^i9 ^-T-S^W^bV \ 
[0121] (l/2Sf«(C)) 

[0122] l/2«JHR(C)tt, #feW*^«M4Sr«*Jt&Sr«i«Wi-5^:Je>fc, BT»3fc± 

^M)Sft^^(420-650nm){c:*5{t?)#^*T"CDiEffi^^M: (nx-n 
y) Xd^\ l/2^*±10%^ftT»fc5r£7W£LV\, 3te««£#«rtT?©titfB!S 
iitc»^»jfi/h$v^^^b<, M*lXtt±7%£*f^ $bfcM&L<«:±5%Je*T 

[0123] d»d»5l/2«ES« (C) m«^5L=tlM=KoMt*^e. £fcfi#^!9!tH;:«fc5ifc 

[0124] «igi-5fisffir«6#gw:jsv^s^0-c*>5ds, &te<ti>yem<z>&yt t P<bi&&& 

ifrl&Ktftf)*^ #=435nm N ^=545nm % # = 6 1 Onmi£f# B U ^rtb^ 
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[0125] £fcl/2j&:ft^ (C) ^«)A*r-rS3feilft^^UTt>l/2SiS^i:bT^-r-S 

W-ttfa&ZMibX*. *tl^tl<Dlfojjfa<Dm$t^&nx., ny, nz, tUc^^C, Nz = 
(nx-nz) / (nx-ny) T^^tlSo ^*^lRl*^©Aft3tj» t*fLTMAtt}fel£ 

il^^o<&ffi^ittr#4-i-^^«-2. 5<Nz^i-r?fe5<©ds^Lv\ J:«50*b< 

fi-2<Nz^0. 5-C&3o rcDi^^^fpJcDM^ffofdM^ib-C^B^: 
[0127] l/2jfcg«(C)«\ l^^M^^^ft^^TV^Tt^. BtM<D{£*B^& 

5±5ls 2^_b(Dfiti^^SbTffiv^^i:^-e^^ o i/2^ft^(c)coff$ 
tt, iiftO. 5^200/imt^i:«L<, — 100/* mt?&SrWS»*U 
V\ 

[0128] (#Jf<E>^Jt) 
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[0129] mm&mommte. ftm&*. %<Dmma*<omM£»&m&&mM*mtm& 

[0130] ^s^^u^c^^Ji^tt.^s^cT^^v^Sffl^M^^^^n 

[0131] k^t^y^^y^rJ^) 

{k7s;vMzx&&£nzytm<D^j&ftmmAftj&ftxfo<9, w^t^/i^ 
m^m^a-iRmnm^^^ jEm^m^mmx^-r ^m^ttt^A sot 

[0132] ^0J^J:^)t#t4fiET^^^^^b^a/W^EL^^(Dj;5^t£ftcia 

ytmxfo^xhiEmjjfa \zmytmmxzz> 0 
[0133] ^mm<D^m^- (x) , (y) fw^^vytM cu ©ra \znm a (d) & 

[0134] 3t^3B^ (X) % (Y) ^IA«9^t?-frfc^^-fe/I^ (LC) &^y*9^te3e&U"CEfltt- 
•y^J*mmks^y?5'(b(Dffimx=-~>- b^V^t^Z^mti^h^ 
#38 W ^*3ft-53fe^^- (X) > (Y) tf>Sg#«l^® mRaffDPiDiSr^ri-ajtffctRS: 
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tetfzyt^m?- (x) , (y) (omm^(Dh(D^m^mmtytmmmm^m^tcm^m 
[0135] m&m^mm.) 

(vmytmwmtmmztLZo 013, 014^ siii)tsw)t^(B)(:, m^t 

[0136] Ell67!;^igi9^, ffii^St^^LTV^6o IUl67!;M[2119-efi^^( 
Y)£fflVvfc^£M^LT^5o ^M(L)^^{^^(RF)^^i- 0 016J4, ft 

[0137] _hi5 mytit^titzy<y^9^bm^^tbtcm^m^mm^ ^tfcsu m 
W(Dnmmx3bz>&Mytm<D±T\< ^-rtixh^ »imx&>z> 0 fcfcuiim<^cc^ 

[0139] M^^J:^^#J^m^^J£^^^^i«t-5^^«^ H B B eHM3t«^T¥ 
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[oi4o] -^m%mtm^mw\\mw^^y^^^nx^^^m%m^m 

[0141] ^^^^t^W^nl/yXTl/^/V^P^^/l/^Wi^C, ftg|3 

i^HytmKMm^m*m^^(Dxmw^^4/^t(Dm^nmim^^m. 
-rz>&mzm\ ^xum^^^^iim^m^mmcommy'yy^hv^ 

[0142] ^mmz^^xnmm^^^j^t^xmmm^^mn,^^^\ m% 

[0143] (Z<Dm<Dtfm) 

[0144] M^fi, ^^^0Jt{|iJ^c{if^{|iJ{-^7^^^-t-^cD^-^^ 
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[0145] Mft^te, mzmmzti-ts &m<oh<o&&im"c$z> 0 utft^-ti^xn, tctx.it. 
[0146] ^yt^/vT/^— /^^^^A^a^^-c^feb— mmw\^tz.m%^\-t, itt%.t£ 

[0147] j!ufB^^OJt®£fcf«ffi&£i£tt^ 

*Ky^— , ^y^/i^^yv— M^r^y^/tfy-^— , ^y^i/^T^yp-hy 
>-«it^i-s^y^-u^^, ^i/^-^ntv^m-^^^D^^y^-i/^vm 
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^y-^-, i&f^-y^v^y-^-, t^/^^-/^^y-^-> ryi/-h^7K 
y-^-, ^y^^^^tfy-^-, ^^v^y-^-, ^fc^tuiH^y-^-cDy 

[0148] £fc, #M2001-343529^#(WO01/37007) ^fE*c<£>#y-7— ^/W^ 
^W5K^^^^2*m^^T^yn^hy^.^^l/>-^fi^i:^^--r5 

[0149] ^m^v^^^ ig^^i^s^ -ma*mm j ^&m&m<DftM'&. 

Mm'&t£¥(D&£<91-500 /imiltfeS. #^1-300 /xm^U, 5-200 

[0150] */c> Vmyjsl'M-Z, -e#5fc ^^#^^V^<t^^uv\ b^oT, Rth= 
[(nx+ny)/2-nz] -d(fcf£U nx, nyte^/VA^ffift^JStfr^ nzte^/W 

fit;^-90nm— + 75nmT*fc5#^:7^vWjMW3;L</8 V ^fb*L5o ^75>3/¥^;^|r1 
<£>{£f@ Hilt (Rth) ^-90nm— + 75nmC 1 b(£> £H£ Jl t5w <b £ «9 , {fta^/W* ^ 

^tt(Rth) «u $b^*b<tt-80nm— + 60nnu #t£-70nm— +45nm^0* 

[0151] fiMft^/i^AfcLTHu <B3te#tfe^W^tt*^©/^«tt), hyr^vv-fe/Ma— 
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m^xhxw mmm^t^my^^ti-imn. ^^mmm^vxmm\^x 

, ^J-^W&Mn. \£—A'W7 s r~j9X3k. 7k^y?W>\ *^!^*tv^£- 
[0152] MIS^BJ^M^^Ao-d^^^^^-fr/iV^Stcifi, WB^SKBfc 
<DX^Xh^\ 

[0153] ^— k=— hm&nm%Mmm<oMtt%ffi±ti:b*& s w^issnstwcfc?), #y 

mwmmioommmzM\.x-f&&)iz2-5ommi®nmxhv, 5-25mmn& 
[0155] j5c*s, wesjti»jh», ^Tyy^mihJB, WMm^r^^urmm^ m 
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J*b&mfc<Dh<DbL.XWLrtZ>ZbhX$Z> 0 

[oi56] tttimmR*. mftffim^si'&bvxmytmmmvxfcnmftmytmb^x 
m^tbtiZo unwm^^n, m&m*mw<omm&. mmzmmxfz^* 

®:-&mfrm^^tiz> 0 ztibowmz, i/2&&mc)bmm<Dtfm*m^x\tm 
m&um\^tz.h(D^m^^b^x^ 0 
[oi57] zcDx^mnmm^mmbvxn, mz-mmft&m^m&'tz- 

te/Rui&mtemistch<D*?, m£k#v^~&mmifa&tth<nteb*&mifbtiz> 

Wj5±^&Wmv>W.mft<n%:ttb*& g &}bVXm'a:fcm^i^£Z>^b&X$Z> 

o 

[0158] &tc&mm<Dfc\,^mwnzmf&i-z&teb*£<o, m^v-^-^mm, m^v-u 

v-x^/^Mz.x^m^tcft¥ffim<iLmmm*m*v<m\<^z>o 
[0159] m^(Di^mm^mvxmm^ti^ytmmK^^xamzm^nf^^K mtttt 
Rmm^mmw^(Dm^m^mm^(Dmm^m^^hti^b(D^^m^i 

[0160] Rttmmytm*. mytmz%.mm&nrttz.i>(Dx\ mmw m^m) ^b<DA^yt 
??jb^(DytM(Dftm*^mx%xmM 3 m^mm<DMMfc*mv^ 
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[0161] &.mm.m%U(DMcW-mb\^x\%, Mm^fc^vYm^t-m^j^^ftm^ 

w&mmcDfcHmn, A^yt^iRM^mm^xm^^y^yvtc^ 
A^RwcDR^yt^th^mm^mimm^tixmm^y^x'om 
m&m ?k<DKittmmm\iL, mzssM&mnttt. ^^^-t^^^ * 

[oi62] ^mmnmU(DU^(D^my^^M^mn^^^Ki\^x. ^mm? 
m-rzm&ia^ nmmm^m)^<DXM^RM^xm^m^u jt&tt 

[0164] «3t*«:-blB<0ffl3fe^l^«3te«O*P<, <S3fe«^2«Xtt3SW±0^ 
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k*XhiXb£\<\ 
[0165] ±IB©*»R«3feK^SI*S»«Rfll3te*tt, 

S«i^J;oT^rs^^^#S3&^^fcSteUT*|R<S3fe4R^©^7-</> 

[oi66] *&9i<Dft¥mttttL, ttmm*it&&mm&wttttLtb'v%&o ttmmn. m 

[oi67] »3^j^3tt^ib*r»±WfcfBiKSix3tev\ Mi^r^y^^l-a-fr, «>y=i— ^ 
^,-Ky-^— N ^y^-TVK sKy^w^ ^yr^F, atfytmAcn— tvk g^tf~/v 

[0168] MIB^^J^^J(Cfi^-^^y^-{CJSCfc^1f^J^#$ii:6r^^s^5 
[0169] ^^J-^tt^Jtt, ^-^#y^-*fett*©|i^^«^ltJ:«P#XW:^ 
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[0170] ^mm^mmma, m^mm.xi-mm^(oh<D(Dms:mtvxuytm j ^yt^ 

^m^XM^^^X^, — jRlUi 1-500 nmXfrV, 5— 200/zm/5W*b<, 
#^10— 100/z mi6W*bV\ 

[0171] ttfi^^swffii'^tti^ mmim-t^x^m, z<Dm%kffi±m&n mz. 

[0172] ^*3*^pJ^cjov^-c, ±ib^^t-#, ^fc^w^^s^, mx-ft-v-v 
[0173] uTK*mw&mm#m£x?k£%iM*&tf xM,w-mmm-r^, ^mmn. r 

[0174] (SUM^) :Stif^^h^^^^:^ff(^:«a^-*^:^±Ms 

J-myt^'TJ*, MCPD-2000) KXBIMU ML±fc^<D*ft(DfcM^^-rZ> 

[0175] mit-m) mytm^(Dm%>.m$:m-ffi-tz>tctb ^y/vcomm^^b^mm 

^^m$Y(±mm^m^:^iM MCPD-2000)M<£t9$J;£L/c o g*M£& 

^7°^&&mm^xmmznm(jEmfrb(Dmtty£mm) utM^h 
, mw.fi fa fr&Qo° ■^^/v^mfxwtm.w m^^cDm&vrz.m^^n^ 
juvioin-c, ^fhh^mm\jt.%(D^m^. ta^m^mm^t'im%mx\ mytu&i 

^vxj±myt*%m^^myt&o. ooooij^t) 0 m^mnrmcDnw^h^. 
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[oi76] mnm ■. fc^mwimm^ mfHmtit^Mxttzttfa&xm. xtticMDfc 

jffaZY^ 7^^J±<Dm&jjfa$:Z$&ibl^ ^tV^CDtt^folOja^T^^nx, n y> n 
ztl^X, 550nm^:£tt5Jm#T^nx. ny, nz£r g Writ® WJ^S (3E^-ft-$J}« 
tt^tt^, gWj^®^Tf+KOBRA21ADH)(Cii9H-^Jb/c 0 J?$d(nm)d>b, IE 
Ml*H^: (nx-ny) xd3r»ttiUc 0 Nz#^^ttibfc 0 

[0177] ytmmm mnxM) ia^y^^m(oy4h^—zf^Kuv7ooo^m v ^c D m <om 

BicMf^f, 4Ht3tftW-U4100),«3t«©«H4(tt±fe^«, DOT3),tf¥^f+ 
W(hzf=*>M, »Sf+BM7) , fem0^^^ffTO(ELDIM$5l, Ez-Con 

trast). mftffiim&mV^Wgm, UVC321AMl)£r/8V\fc 0 

[0178] mmmi 

N 510nm, 580nm, 660nm, SOOnm^SS^W^y^^BB^y-^ 2rfE®ib 

[0179] ^^xy^^fa^y^-fi, TfS<b2: 
[0180] Wb2] 

C H 2 = C H C O 2 C H 2 C H 2 O C O 2 -^^^-^^^ - C N 

[0181] xmzhzm&fti^^ytWigh^y^— At, tie^3: 

[0182] Wb3] 

CH 3 



)-^^-co,_^^-conh— c / —— / 



CH 2 =CHC0 2 CH 2 CH 2 0- % , % , % 




[0183] T^nSfil^tfe^^^JBS:, TIE^i-fiJ^(M*lt) 

il^S*f * : A/%^;V#\B (ifl^Jt) : il^tt^ft ^ (nm) 

460nm: 9. 2/1 :430— 490nm 
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510nm: 10. 7/1 :480~ 550nm 

580nm: 12.8/1 :540— 620nm 

660nm: 14.9/1 :620— 810nm 

800nm: 17/1 : 700— 900nm 

[0184] mmm^M^m-i, ^tb^tbn^hy^v^y^^mvtc33mm%mm^vtc 

[oi85] ±u^^v^m^v^—^mt^^>^mmL-xiomm%^m^mm:V 

-yyuthozm^o tit, 140^-c-i 5#ra«;j*ufco i^p^a^Tt, « 
[0186] #^fc«ft*«jitpi«©x&*jiiT#fe*fifca?»uft*««*»e>ffitt* 

00nm-t?51^SWatg^Wbfc o itl^r<S)fe^^ (Al-1) £Wh 0 
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